Human capital is one of the most important drivers for economic growth. This paper aims to outline theoretical and empirical frameworks for thinking about the role of human capital in a model of endogenous growth. Only a small set of recent papers investigated the relationship between different educational levels and economic growth in one country. This first study conducted in Tunisia contributes to the existing literature by using Smooth Transition Autoregressive models (ESTAR, LSTAR) referring to non-linear least squares (NOLS) procedure to underline this non-linear relationship. The advantage of our modeling strategy is that the relationship between human capital and growth is nonlinear. The principal empirical finding conducted in Tunisia over the period 1974-2012 is that human capital exerts a significant influence on economic growth.
INTRODUCTION
argued that important engine of growth is the accumulation of human capital and the main reason of differences in standards of life among nations is differences in human capital. Human capital is defined by the knowledge, skills, competencies embodied in individuals that facilitate the creation of personal, social and economic well-being. Endogenous growth theories (e.g., the pioneering studies of (Romer, 1986; Lucas, 1988) ) interiorized the human capital which is explained by education level of a society. This literature has emphasized the important role of human capital on economic growth. The increase of human capital improves social welfare and economic growth. Human capital has a positive spillover on labour productivity which contributes to a higher trend of economic growth rate and leads to higher wages and higher expected lifetime earnings. In contrast, Freire-Seren and Panades i Martí (2013) conclude that in economies with low nominal tax rates, human capital accumulation could affect economic growth negatively if the taxpayers avoid taxes.
Emerging and developing countries have made considerable progress in closing the gap with developed countries in terms of schooling, because cognitive skills are drivers for growth.
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RELATED LITERATURE
The analysis of the impact of human capital on the economic growth represents an old, but still unsettled topic of research. Human capital would ultimately in the very long-run led to economic growth for all nations. In general, human capital can stimulate growth through two channels (i.e., the level effect and the rate effect). Human capital can directly contribute in production as a productive factor and consequently output growth. Human capital can contribute to raising technical progress and education that positively affects productivity growth (Khalafalla and Suliman, 2013) . This literature that links human capital to economic growth provided a conceptual framework that links education and growth and provides conflicting views of the relationship among components of education and growth.
Education mirrors the important role of human capital in growth and development for all economies. Musibau and Rasak (2005) try to investigate the link between education and economic growth in Nigeria by using the factor of production and technology as proxies of human capital.
Through the two channels, they find that a well-educated labor force impacts positively the economic growth. For Aghion and Howitt (2009) , human capital and technological progress are two key inputs in all endogenous growth models. Self and Grabowski (2004) conclude in China that primary education had a strong and robust impact and a limited evidence of secondary education on economic growth. Chi (2008) concludes that tertiary education has a positive and larger impact on GDP growth than primary and secondary education. In Portugal, Pereira and Aubyn (2009) found that increasing education at all levels except tertiary had a positive and significant effect on outcome. Li and Huang (2009) and Li and Liu (2011) found a positive relationship between education and growth. For the case of Nigeria, Dauda (2010) employed the three levels of education as measures of human capital and found a positive long-run relationship between education and growth. Zhang and Zhuang (2011) point out in China that human capital structure promotes economic growth. They conclude that tertiary education plays a more crucial effect than primary and secondary education on economic growth. Dias and Tebaldib (2012) , in a panel of 61 countries from 1965 to 2005, provide strong evidence that the growth rates of human capital impact a country's growth rate of output per capita. Khalafalla and Suliman (2013) 
EMPIRICAL ANALYSIS
In the existing literature, the human capital effects on growth are not easy to understand.
Since 1956, the role of improved schooling has been a central part of the development strategies of Tunisia. Fundamentally, to highlight this relationship in Tunisia, we use the Smooth Transition Autoregressive models (STAR) to determine the link between human capital and growth over the period 1974-2012. The model, referring to Nerlove (2003) , to estimate is as follow:
Where: GDP is real GDP per capita, EFP is primary school enrollement. EFS is secondary school enrollement. EFSP is tertiary school enrollement. TEL is the measure of technological progress. Data is sourced from the World Bank (WDI). The natural log gives the following equation:
First, we will test the stationarity of all variables used in the model by the Unit Root Test of Zivot and Andrews (1992) 1 to determine the presence of unit root with break. 1 Lumsdaine, and Papell, (1997) . propose a sequential ADF-type unit-root test that allows for two shifts in the deterministic trend at two distinct unknown dates. We conclude that T-Statistics of Zivot and Andrews (1992) are larger than the critical values -5.34 and -4.80 respectively at levels of 1% and 5%. So, all variables have a unit root with break under the null hypothesis. Now, we determine the optimal lag length and estimation of AR (p). We conclude that all explanatory variables have one lag (AR (1)) and the dependant variable has 2 lags (AR (2)). The Ljung-Box test confirms that the error term
To more underline the cyclical phenomena of the economic growth in Tunisia, we use the Smooth Transition Autoregressive models (STAR). The STAR (p) is as follow: 
,........, , 1 1 F (Yt-d): is the transition variable bounded between 0 and 1. Terasvirta and Anderson (1992) propose two transition functions:
LSTAR (p) is as follow:
The AR (p) model is a particular case of STAR (p) model if the null hypothesis of linearity is accepted. Lukkonen et al. (1988) propose the LM test to test H0: AR model Vs H1: STAR model. Terasvirta (1994) proposes a test to determine the optimal lag length of the transition variable (d). Referring to the LM test, the null hypothesis that the model is linear is rejected at the 5% level for all variables except for school enrollement primary (EFP). We explain the linearity of this variable by the success of Tunisian pupils in their primary studies. We conclude, also, that the delay of transition (the optimal lag length) is different for all variables. After fixing the delay, Terasvirta (1994) proposes a short sequence of ordinary Fisher test to decide between ESTAR and LSTAR family of models.
35
© 2014 Conscientia Beam. All Rights Reserved. We find that secondary school enrollement has a negative and significant impact on growth.
For school enrollement tertiary and technology, we find a positive impact on growth in Tunisia.
Finally, to study the convergence of the error term to the equilibrium value, we use the error term of the long run relationship in We conclude that the estimated value of ˆ is non-significant. This confirms the slowness of the shift between phases of expansion and contraction of economic growth. The transition variable validates the symmetric of the two phases following the accumulation of human capital.
FINAL REMARKS
Much of the motivation for human capital policies in Tunisia is the possibility of providing economic growth; this paper contributes to the literature on the long-run behavior of the human capital on economic growth by addressing the issue of non stationarity using an empirical approach not previously considered in the literature. We address this issue by applying Zivot and Andrews (1992) nonlinear unit-root test. Using the non-linear least squares method, we find that human capital exerts a significant influence on economic growth in Tunisia. All results presented in this paper must be interpreted with caution because the estimation results appear to be sensitive, particularly the parameter measuring the smoothness of transition. We conclude that the target of economic growth fluctuates in a non-linear way around its fundamental value when using ESTAR model. The transition function underlines the slowness between regimes of growth in Tunisia.
To enhance academic understanding of this subject, this research can be extended by introducing other determinants of human capital (i.e., the best percentage of each educational level in Tunisia) and tax avoidance because individuals can change their willingness to avoid taxes by investing in human capital.
